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4f Jte it 4fe £ ** « ^ & >H ^ « ^ ^ * ^ ** m(NAPT) W 

it 8 t ' tt Jft * « -it 4* «. «. « »■ 8 « « * * * * * p * 

£ M « ' ft It W # & #J S tfj fll Rfr « & ( I P ) <ft «: 

a Sl a #} «ft it & 4 *h ' * ^ B 3- & & f *4 4* eL 1*3 tf) i* it ^ 

& & *L * fe If, tft to. H & t *4 NAPT # Vk * 4L * ?| ft. - t 
t *t M & & ffl JBL ii ® # 5. N A PT M it H ' #J ffi *t & t 4l S 

« it & *?- & -fit *t( *P & 51 tf.) JL * # (Direct 
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s- * ftwmw (i) 

iat J#- *MM Network Address Port Translation, NAPT)W 

s&n&TTmmifcib *£napt m it n 

m >5r & • 

(NAPT) Mi£84L&4ft;F&BI • £2 SI & gl ® ^NAPT fig it 8 
^. t6) & E ^ ^ #J 3" ■ itb » #1 tit i£ 49 & 
H W % & ii ft m. % 120 A l 22 i„ *„ & &l?Jp-M_fr-M M>Sl & _ 

S2 • itft£ftJ&n.fr M TA &. JUL ^ i% ft 4 (Port )SP 1 & 

SP2 • jfc|Sj8£te«t^^*g*S.#=.&£4ftl00 - 102 ^Ll 04 • & 
& & tfj IP te. iit ^ #J JbCl * C2 ^LC3 > ^^100 ^102^1104^ 
m #'i m it ft if-CPl - CP2 >5LCP3 it ft f'JNAPT M it if 1 1 0 itj Ol kk 
& g. ft if. o NAPT M it ii 1 1 0 *f *h 60 ^ I P 4fc fct & G • & ft # 
-^I^Mi^f^ ^(Virtual Server Mapping 

Table) 1 1 2 • & t fe T NAPT M it it 1 1 0 4l it ft *%GP 1 n «* 
$<] ft «p 4q JUL 8 120 ft it ft *«jLSPl . a A & ft *%GP2 ^ ft 2J 
£P ^ JJH 8 1 22 6<j it ft i%SP2 • 

•& ?b £P m & #) i $U 00 > 102 A *104 it ft fJ NAPT ffl it 
H ^ 4ft. fetG # it ft *%GP1 & 4rGP2 • NAPT ffl it 8 1 1 0 ♦ J» 
it tL #Jt N A P T #m ' it # it 5. ft /IB. 8 1 20 #j it ft *£SP 1 & 

* *Q 8 1 22 # it ft *%SP2 • I HI # t f 1 f ft ^ *ft -fc 

N APT # 4fe £ 1 1 4 t ' a 2r «. #L ft *M*) JUL 8 ® # #J £f eL "T 4£ 
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m. • # 4&NAPT #*fc&i&'£6«FlMH. ' & i£ « *&• 6«i j^. 

A ■ * 

«L *t «APT # 4& £1 14 t ^tettttaHftlOOttifc****' 
CP1 & & N APT M it H 1 10 m it & 4GP1 M -ftP -fs| jul HI 20 # it 
4£ *%SP 1 it fci f tfc tfj t ta 4^ ft • #- # #2 ffl • i tlOO f 
SH IT ** *f &130 2JNAPT ffl i£ 2§ 1 10 • itb f £f £r & 1 3 0 tL ft *. 

I P to *t * & ft it & 4 * a # I P fa kt jsl a tfj *& it 4£ • 

t *. ^.IP to fct £ i- *M 00 # IP to JatCl ' ifc it & £ 3L 
4&100#jit-&*%CPl • S # IP to Jat NAPT M it B 1 1 0 *h 
.^..«-ftm. SL.4fc ^ &„&1?JSL )3kG it 4£,*% % ft JUL HI 2_Q ... 

JUL #- it & *!-SPl ^NAPT MilSllO t/*#A4Li|ft* 
GP1 • NAPT m it HI 10 & $»J t £f &130 ft • 
(Hash) # Ml '14 4$. f (Linear Search)2r^ • 4lNAPT#4& 
^114 f » # 4 t6j $j # & f- ft • ft £ W *f 

^ 1 3 0 6tJ i 6d «& I P to Jab A 9 #j it 4£ ' & % A % S 
I P to *t Bl B #3 it 4£ #J ^ 43 JIR. 2S 1 2 0 tfj jk M I P to *jb S 1 

A -ft jkl B it & if-SP 1 #j ^ ft M & 1 3 2 • 

Bl •.*fliLIS120tiittt#fcl34*J*HPi* 
10 0 ' jfcf-Jft^&te&S&IPtea: * & * it 4£ * § #J *& I P 
to*ib,JlS#j*&it4£*£ ' * t I P fa *iL & ft JSL n 1 2 0 # ^ 

mip -fft. *tsi ' an it 4£ ^ ^ jkl n it # *$-spi » a «s ip 

4iLJabJ5,:il;&100#jIPto*ibCl • a #*Jftit#*%&£.*U006*jit 
4£ *£CP1 - NAPT fVJ it H 11 0 £ ^ $'J t # *t eL 1 34 ft • W 4^ 
tt****ULtttt4*A ' >£NAPT#&4U14£SU#4&W 
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JL - ftWtSLW (3) 

ft • £ t6j $J # 4& IT & ' ^Ht##&134 6^^^>IP 

fet A * ft i£ 4£ 4. . J £i^#i r #&&IPtofct,5liM&i£4£^^T™ 
NAPT IV) it ii 1 1 0 fj- ft -Sp « 2$- #r % & & & I P & *>tG » Wk 
81206<iJ!fia5-&# *%SP1 -fcNAPT « it S 1 10 t /»r # * i * ft 
J£GP1 t *t ^ &1 36 - 

#•] ffl k. 4ft ^ 3" 5$, >fc NAPT # 4& 1 1 4 £ tig # 4& f- 
it & 4H -It • £ #■ 4a •# ■£ tfj 4ft # TA • ffn *'J ffl 4& & 2r ^ . 
•T & i§ I'J & 4f (Col 1 ision) tfj M • ^ *t 'If T » IW « # 
->t^^^^^^.'t4 4ft# ' ^a^^#^-^^it#^^ ' 
. JfJWg, ^..£.<^- )X(worst case.) T #r . .*. f i£_# J&JH_ *T . 
*'] m Ml '14 4ft # 3r ^ 4a 15] • 

# J*3 

# |£ ^ jtfc ' » * HE 6«i £. B -fc ^ - 4£NAPT M it ii & 
m ffl ^ itt: 4* NAPT M it H + 6«i«l5&*b*t*££.**>A£4fe3r 
^ , tflfitfeArt^^lS ^NAPT MilS^il^ *b *P i- 
4ft b^F • i6<i**it:ft^(Rp#:3|tf.)"5ri«b«-i*(Direct 
Mapping) f-JNAPT # 4& * t #J # 4& t ■ ffii>Ffc#.ffi**3fc#. 

* & 44 4ft # 3r ^ • ^;fai&£f&#&Si£& 0 

& i£ /& _t i& i ' ^#a^^:^-4t>t^^^fl^^i^il 
I !«) i ^ ^ * • ffl^&#^i£4£ft^^M^«&>&*MP^ 

& • IT & • . t£ # 4& £ & 

+ #& #4fe^**k4£±4fc*!z.*it*£( Ad dress & Port) f m - 
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ft JIB. ii ifc it i£ ^ tfl. &. ft ifc g«Jfc«:*i|«[ t IK » t frlta 

t^ciHMPi^^l'f ' £ - t ft £f & &\^P 

t**J5-f ft^&^«A^tt*f ft • # h£l # 
i^ttUU-f^^^fr^i^^^f^iil ' ft & % 

t ft #r JN- ^ ^ £ 51 <£. 4a Bfl # 4fc & • * %. • t£ 45] Jig. ii *t 

it If tfl, • # iH % - t ft M & 5- « «P # A ^ B • 

* ft.. • *sl * M Jt it .A J^JlJ * iUS .m. . JL# .%. ~ . f ft *f 

& . t*#~fft#k&**# — ***»*b«:^*tR.iL«^-B 

# *<b it *?l w m » ^t^ — a^^^^if-ftanf-t"^^-^ 
£ 51 ii. 4a 68 # % — & ' M #fl m % $L&&ten#i%~ 

t 51 • ii «. 4dt - * 51 A Jl « * ft * *. a *J « — * ft *t 

& t£ &l W ft to ft t #j M it ii # "* *b *t if- f" tfl • 3£ £ — 

@ ^ i£ ^ t tfi & & t£ # & t ft t to ^ . it #j i. *fc it 
& W tfl. • ft ft » ffe 44t. t£ i. a *fc Jat t tfl. • # iH 9 — t ft 

& £. n m ^ ^ & • 

«g ss- &. ft «p ^ • t&&m.m&&te$-'J? — ftNL%3&.£-t&ft 

•Kl JP- 7t - A m SfL ft « A # i£ * 7L • i&ft ft 
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£3$ th^&W % - ^$fc#J^^2£-*<b*iL*F-#4MNAPT^ 
M3ltSft<NWm«t**BI • NAPT Mi£S5310ffiMi&«ft 

*5&4S)JIR.i5320il322 • *£#UP4fcJtita*#J&SlAS2 • it ^ 
£ *Q JiR. H ^ #J Ml & JDL & ^ it & *(Port)SPl ^SP2 ■ it PQ b£ 
#It£ *MPagj&#J=&:£4£300 ^ 3 02 ^304 • & ^ # I P to 
*L ^ J5»J £C1 - C2^LC3 • it300 *302A3043-#J#']ffiit*fe 
#CP1 - CP2 ACP3 it & J'JNAPT ffl it li 3 1 0 tfj to fct it & if- • 
NAPT M it H310 ft *MP *8 # ^ &IP to kk &G • £- ft # - 49 
.jfc.#t.JL-Jfc.*|- ^(Virtual ... S_e r.y e r il a.p p. i_a& JLa .b. Le ) .3 1 2. ...» ... ... 

,i*ti*l#**312rt«#T«L*t»***l- ' * # * W 
& 43 US. fi it Jat ^ 1ft ffl it H 3N" J& Jot # f- tft » & 

ilt 4f m • M it II tfj it & f- tft & ffl it H I P to *>t a a m 

i|gi|«4f m ' M it H I P to it & N APT ffi it ii 3 1 0 ft ft *P 
m m S & & I P to Jat • frl it it it 4& t 1ft 13 $L ii 

^ #r JiR. ^ it >£NAPT ffi it n 31 0 t #r *f A J3EL it 4£ 

i£ • & ft • ^ MitS^*312 t liif T[G,GP1,S1,SP1] 
. A[G, GP2, S2, SP2] « fe «■ a* t *4 • *J ft 4tNAPT M it U 
310 ^ it *%GP1 3N- ^ £J ft *P ^ ^ H320 #j it & *%SP1 » 
it 4£ *%GP2 # Bfc f«J £p >fl JUL H 322 tfj it 4^ *£SP2 • 

^5 • >&NAPT M it S3 31 0 t ^ # T -NAPT # & ^31 4 ' 
NAPT # « ^3 14 "ST & ^ 4L it * # * t W ' NAPT M it H31 0 iq 
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Jat t tfl, 

m • ^ t i 

it & W 1H. 

kt & n ft ael 



iSJ Jig. £ J& 4L 4 t IH & ffl it £ 60 Jfc Jat i% it ## 



Jdi *t i% ^- tfl. & 4£ - it ^IP^ttti&i^^^ 
4^m£i&^i%]|1fl.&#-^fl&.£60,&#UPto 
60 - i£ & if. tfl, • ft it £ 60 Mb Jbt if- it *t? W tfl 

& # M it £ I P to fet a M it fi it & *f- t ifl • ffl it §3 1 P to At 
& NAPT M it SI 3 1 0 ft *h *P m n- ft % * ^ & & I P to *L • ffl it 
S5it4fe*!ftR.*tt^Ji^«:4fc^«li&&&* ^NAPT M it £ 
310 + • NAPT MtB310 t it &4» 7 A 

3S J?- it 3 1 6 ffl a^^J^^Mbit^itfiiAEm • 

- tf -PQ j$ ^ # g-3 W-JL-JM SM-H 4t aF,*- «■ -59 -« - Jt 

± *U0 0 «. it & *CP1 -M- * i& A - t *t # &330 3JNAPT M it 
£310^it4£*£GPl ' W^^k330 £te^ftIPtoJ3k - ft 
it . @ 60 I P to fet @ 60 it *f- • * t & * I P to fct 

Mb i. ^300 60 IP to iahCl • & ft it & *f- & ^300 it 4£ 2JNAPT 
ffi it £310 60 it & i%CPl ' S 60 *UP to *t &NAPT ffl it £3 10 
fj- ^ flr ^ ^" ^ ^ * I P to fctG ' S60^it^*%^^^ 

8 320 HtNAPT ffl it SS310 + m # it & i*GPl - 

it * • NAPT M it II 31 0 m m * 60#iH^»it#-7b317 
4£ »& £J t *f &33 0 4l %l ' ♦ & 4 tf&NAPT # ^ ^314 • ^ 
>&NAPT # 4& * 3 1 4 a * ^ n *0 Bfl 60 # & ~t *4 • ^ ti^I 
Mitt 9^^312 • * -fc itb fa « t • * **■ # &330 * 3= * 
300 iH fJNAPT M it £310 4l it # *%GP1 60 % - fa 't W M & ' 
m it ' )lf 1 tbt#^eL330iilf'J>^Mia^B^^312ti^ • 
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i - #«¥m«yi (8) 

4L £ t<Q %L • & & 31 m M tL .gr &l ft ffi ft Jfe §5 S 1 ftj it & *^ 

SP1 • *^i£&i£^f-^>&(flow)#)#---#l£fk • ® *t ™ 
^S#-7b316^NAPT#^^314a-^l & «. m 3. £ 31 & 
1 1 tfj 12, ft * 7t fc *NAPT Hirtr^f # • NAPT ft 4fc ft % #i 

t # & & ft jwl n 6<j & & i p to z? s 1 - « as. is it & 4- f- tft j*p 

SP1 - ffl i£ H IP to «: *PG - M it % it J#- W 1ft ^PGPl * ±. m 

IP to Jot epCl a it ±. & it # i$- t m *PCP1 o 

. & J£^7c316^Ht#£*&330#g#*5UPtoJtik 
a tf) *fc it 4£ ' jfc£^miS320tt&#UPto*itSlA'fs)J3R. 

„.Ji^^.J| ! .SP-L-'_iL-^. it . it & £ t^M?JMM.-A.MuM^^. 

n t £ si ttft ««ft*tju if #* «■ &332 • &ji 

a**3l-iiLii*,*ii*»Ji^**t ' # *t J 1 * a »r *j 

216-1 • * »NAPTfc1itfi310&rt##i&&>&^7L318# 
4fc 4t B #j *U P to *iL • ;!f t *4 £f & 3 3 2 # ii £ JL # § *b 
Sp ^ jjg. ^ 320 • 

h ft ' ^ jjr. H320 # it & J#-SP1 # W ** M &334 «.NAPT 

M it ii 310 §s\ ± ^3 0 0 • $r**#&334 &te*.SfcIPto«: * & 

* it # *$■ * a ^ijfeiPto*t^Lg^^it#-4 ' * t & * 1 P to 

at ft J9SL IS 320 6UP to fctSl • *. ft it & 4- ^ 4*1 m H320 #J it 

j^spi » a^^iPto*it^i^300^iPto*tCi' a it 

^•NAPT Fi^ it H310 f»J # f" 34 4* £3 34 » *p & & J1 
Ifr £ 5\ fell - 3P#St^rjL4£#«*(Direct Mapping) fj 
NAPT 4t**314f*3l4fc*Utt#lfc**l- ' *. «tNAPT 
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& - ^^AftJiA-fcsiAiijfc-t-tfifc'' « *, * a its A 

51 ftlltt. ' Jl ■& Direct Mapping) 

NAPT** 4* £314t£3lte&Il&0#&t** • *. #*NAPT #t 

& • d?;fr*^^i&^^i&^^te^##^*^##&t 

4& W ft 4l & » NAPT M it H 3 1 0 % & «t ffi * 60 tb if- • 4r m & 

& £ • *3£*/t316£Jt**t# &334 *. * I P 4fc fct A 
% St & * ' & 4 N APT M it H 3 1 0 «■ *b £P « *&- m % * & 
— $fc I P fa JUL G VX JSl ft JIB. H 3-2 Oi£-^-i£-SE-l -^N.A RT-,W- it -58. 3.L0-+ #r 
n it *£GP 1 > -S.tHS^^il^4^fcilf^ti 

;&30060i£#:J#XPl60 1f*l4£ J k336 - ft 4& • NAPT fifl it H 3 1 0 

&rt##i2^"&^^317*telfcatfl*iftIP4fc*fc' ^ If # *f 

&336 # it ^ ± ^300 • 

$- % %Z m • ^ £P « ^ 60 ± &3 0 2 4 « ^ t # *%CP2 
iH. ife H ** 3ft ( flow) 60^-^W#*f & J'JNAPT M it H310 ^ 

54 & J£GP2 ' t *f & IsJ #. tL ft *■ S* I P to *h - & & it 4£ 

J$ * B60^IPto*itAS60*&it&*£«» NAPT ffl it H 31 0 >£. & 

f >J $ ** *f & «. ' * H* it t 34 # & 341 m Jk m i. a «■ «fc * 
312 t ' ^t1*lt ' # % it 4H £f ^ * # *fe i'J ft ^M 5 ! flS- 

HS2 60 it 4£ *£SP2 » & ifcit£Litm : n&tiL & ' 

@ itb ^NAPT H^4t314«.-<a**.«.fflJ-*5ltt.*I26<it£ 
* 7t fe ^NAPT # ^ m ft 60 t *4 ' NAPT 

& ^ m n 60 ^ #up ^ *t ppS2 - 43 jiel n it *!• 't tn, &p 
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JL * #«Mm«¥J (10) 
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